Finite element analysis (FEA) has become an increasingly important tool in evaluating structural performance of platforms. This includes the use of this tool to perform strength, stability checks, optimisation of structural design upon subjected to design loads as well as to perform failure investigation of platforms upon subjected to special loading conditions such as impacts. Traditionally, small and medium enterprises utilises laboratory (physical) testing and heuristic experience to fabricate and test the platforms, nonetheless this approach is deemed too time consuming and cost demanding. Therefore, this study aims at reconstructing the actual design based on engineering drawings as well as performing stress analysis by means of a commercial FEA software package, ANSYS v14.0 by investigating the effects of two distinct loading impacts on a mild steel platform. The maximum stress and maximum displacement values obtained via the FEA simulation was then compared with values obtained via theoretical computation. The results obtained via the FEA simulation was found to be in good agreement with the exact solution. The present study is non-trivial as it contributes towards the knowledge in the design and optimisation of complex steel structures.
Introduction
Owing to the advancement of computational technology over the last two decades, the approach towards engineering design in industries has changed significantly. For instance, the use of advanced finite element tools has not only allowed development of accurate design methods but also the introduction of innovative and efficient building products in the building industry [1] .
The Finite Element Method (FEM), often referred to as finite element analysis (FEA) is a numerical technique that is able to produce good approximate solutions to complex field problems [2] . This method involves discretisation or meshing which is essentially the division of complex structures into a known number of smaller structures or elements [3] . Two dimensional modelling is often known for its simplicity and its ability to be run on normal computers, nevertheless, the solution is less accurate than the much preferred three dimensional FEA modelling that requires high performance computers [4] . The trade-off between computational cost and accuracy depends on the type of analysis required.
FEA has also been widely used in structural steel design. MAM Nor et al. conducted stress analysis on a low loader chassis by means of ANSYS [5] whilst MR Mahbob et al. performed a finite element analysis of a telecommunication mini mast structure to evaluate its structural integrity [6] . Shehata et al. investigated the structural behaviour of offshore platform structure under environmental loads by employing FEM [7] . This research for the first time attempts to re-construct an actual design based engineering drawing and conduct stress analysis using commercially available finite element (FEA) software, ANSYS v14.0 to investigate a simple model in terms of
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Methodology
The study is performed on the updated design of a platform provided by Will Grow Tech Engineering Sdn. Bhd. which includes the design criteria of the structure and type of material used subjected to uniform loading based on a load force exerted at a total area of 2.25 m². Table 1 tabulates the material properties of mild steel which is the material used in the design of the platform. Fig. 1 illustrates the overall procedure of this study which comprises two main stages namely finite element model validation and stress analysis of the platform structure. Finite Element Model Validation. The beam stress and deflection formulae are employed in order to determine maximum deflection and maximum stress experienced by the platform. This serves as a form of validation to the results obtained via ANSYS. Fig. 2 and Fig. 3 depict the loading conditions in terms of total load, W and line pressure, p, respectively. For brevity, the nomenclature of the unknowns and constants in the formulae are common, and may easily be found in literature. Stress Analysis of Platform Structure using Ansys v14.0. A linear/isentropic material behaviour was selected in this study. The elements used for the platform design area is PLANE 182 for an area of 2.25 m² whilst BEAM188 elements were utilised for the height of the beam at a length of 0.25 m² and thickness of the plate is 0.03 m. The loads applied were 500 N and 2500 N, respectively with the safety factor of 1.10. The stress analysis was performed in order to determine the maximum stress loading that each members of platform structure could withstand as well as its corresponding deformation viz. its displacement. Fig. 4 depicts the model of the platform. Fig. 5a and Fig. 5b illustrates in the stress distribution plots for the platform subjected to 500 N and 2500 N loads, respectively. Table 2 summarises the performance of the platform under the aforementioned loadings in terms of maximum stress and displacement as well as the comparison between the results obtained via ANSYS and exact solution. It is evident that the results are in good agreement as the discrepancies between the results are less than 1 %. It is observed that the higher the load applied the larger the displacement and vice-versa. 
Results and Discussion
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Conclusion
The structural analysis of a platform by means of finite element analysis was carried out in this study. It could be concluded that if the platform under goes excessive load service condition, catastrophic failure may occur within the vicinity of the critical region. It is also apparent that FEA is able to replicate a desirable result which is in good agreement with the exact solution. The present study suggests that this approach is non-trivial towards the design and optimisation of complex steel structures.
